Transesterification of beechwood glucuronoxylan under microwave irradiation by Skalková, Petra et al.
l ť I=�Sborník vědeCkých prací Vysoké školy báňské - Technické un e: zit5 01t1 a •• 
číslo I, rok 2008, ročník LI, řada hutnická 
článek č. 1417 
TRANSESTERIFICATION OF BEECHWOOD GLUCURONOXYLAN UNDER 
MICROWAVE IRRADIATION 
P. SKALKOVÁ 1 , I. SROKOVÁ 1, A. EBRINGEROVÁ2, V. SASINKOVN
1 Faculty of lndustria/ Technologies, Trenčín University of A. Dubček, 020 32 Púchov, Slovakia,
skalkova@fpt.tnuni.sk 
1 Center of Excellence, S/ovak Academy of Sciences, Institute of Chemistry, 845 38 Bratislava, S/ovakia
ABSTRACT: Xylan-type polysaccharides still represent a non-exploited renewable source of 
biopolymers available in huge amounts, applicable in native or modified fonn. Partially hydrofobized 
xylan derivatives represent important new biosurfactants [I]. An interesting altemative to the 
conventional hydrophobization methods, based on the esterification of polysaccharides with acid 
halides (2] and anhydrides represent the trapsesterification ofxyfans, CMS, CMC with methylesters of 
fatty acid (3,4,5]. Recently, a performing method by transesterification of carboxymethylcellulose 
under microwave heating has been reported [6]. The present work describes the transesterification of 
beechwood glucuronoxylan with methyl Iaurate microwave irradiation.The reaction was perfonned in 
DMF, or DMF/H2O using microwave irradiation. The prepared xylan esters were characterized by 
FTIR spectroscopy and their surface-active and functional properties were tested. 
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1. INTRODUCTION
The last decade. polysaccharides have been recognized as raw materials in the detergent industry 
[7]. Polysaccharide-derived surfactants attracted increased attention due to their functionality as 
associative polymers, rheology modifiers and, more recently, also as body builder and co-surfactants 
· in detergent formulations. These biopolymeric surfactants are of growing interest, because they are
potential substitutes of petroleum-derived synthetic products, environmentally friendly, and show a
higher compatibility with biological systems From the various reactions used for the hydrophobic
modification of polysaccharides, esterification reactions have been the most investigated. The current
trend is directed towards more efficient esterification methods in order to:
• avoid the use ofharmful and toxic reagents, used in conventional syntheses
• minimise the application of organic solvents,
• optimise reaction conditions (lower the reaction temperature and dosage of acylation agents,
shorten the reaction time, and increase the reaction efficiency).
Nowadays attention has been paid to apply the new heating system - microwave radiation also in 
the synthesis of polysaccharide esters. This is because of the reported various advantages of 
microwave heating in chemical reactions, when compared to class::::al heating [8]. As a continuation 
of the hydrophobic modification of xylans, we studied amphipnilic beechwood glucuronoxylan 
derivatives by transesterification reactions using methyl ester of Iauric acid (ML) in 
dimethylformamide or dimethylsulfoxide as solvents: 
Xyl-OH + LaCOOCH3 
DMF orDMSO 
MW 
309 
LaCOOXyl + CH3OH 




